Using three kinds of plug tray to grow watermelon seedling, grafted in root cutting. The results showed no significant difference among treatments when the seedling age is 20 days after grafting. Plug cell size at 78.4 cm 3 -82.9 cm 3 restrained seedling growth and root vigor when the seedling age was at 25days after grafting. Seedling stem height, root dry weight, leaf area index and root vigor were primarily functions of the cell size. We suggest the best seedling age is between 20 and 25 days, and a cell size of 78.4 cm 3 -82.9 cm 3 . Ultimately a Seedling age of 30 days with a cell size of 131.6 cm 3 can be permitted.
INTRODUCTION
The technology of hole insertion with root cutting on watermelon has been extended in China. Numerous farmers use plug flat of 50 cells. Since the plug flat has different depth, they have different cell size. The cell size is an important restriction factor of seedling morphology and physiology. Using different plug tray will need a transplant at variable seedling age. Otherwise, the seedling quality will be affected, as well as the seedling vegetate growing speed after transplantation. Generally speaking and in many cases farmers couldn't base their judgment on the plug cell size to decide on the proper seedling age, so that the root system became too old, root vigor decreased, and seedling growth was slow after transplantation. The above not only resulted in a loss of yield, but also was is difficult to extend the method. Therefore it is recommended to further study the relationship between plug cell size with root vigor and seedling quality, to determine how this information might be useful for the extension of cucurbit grafting and grafted seedling production.
MATERIALS AND METHODS
In this experiment 3 kind of 50-cell taper plug trays were used. The plug cell is of square shape. All of them were made in China. The plug cell size was 131.6 cm 3 , 82.9 cm 3 and 78.4 cm 3 respectively (Table 1) . Gourd rootstock seed ('Jing Xin Zhen no.1') was sown per cell in 50-cell plug trays containing mixed medium (peat 60%, vermiculite 20%, perlite 20%) and was covered with fine vermiculite on April 10, 2003. Watermelon seed (Jing Xin no.1) was sown in 128-cell plug trays on April 20, 2003 and covered with the same material and grafted on April, 28. The hole insert method was used: the apical bud was clipped out of the rootstock; scion was severed just 1cm below the cotyledons and then inserted into the hole between the cotyledons of the rootstock. The rootstock was de-rooted. Then the grafted seedling was transplanted to the 3 kind plug trays. The medium temperature was kept at 21 o C ±1 o C with electrical hot up wire. The trays were placed in a greenhouse maintained at 18 o C -32 o C under nature sunlight for gourd and watermelon seedling growth. After the grafting, the trays were covered with plastic film and black net during the first 3 days to keep a relative humidity of 100% and the temperature at 28 o C -30 o C (day temperature), 20 o C -22 o C (night temperature). 4 days later, the day temperature was decreased, as well as the night temperature and relative humidity, and the sunlight hours and ventilation capacity were increased gradually.
Plants were two times irrigated with a N 460ppm, P 2 O 5 450ppm, K 2 O 574ppm solution, of which the pH was 6.4, and the EC 2.2 during the whole seedling stage.
Stem height, leaf number, stem diameter, shoot and root DW and root vigor were recorded at 20d, 25d and 30d. Leaf area was measured by an area meter (AAC-400). Chlorophyll was measured by a chlorophyll meter (SPAD-502). Root vigor determined using TTC method.
RESULTS AND ANALYSIS

Growth and Development Responses of Grafted Watermelon Seedling to Plug Cell Size
Stem height had no effect on the cell size at 20d and 25d after grafting (Table 2 ). However, a positive linear relationship existed between the stem height and the sell size. Stem height increased as cell side increased, and the significance of the relationship was stronger when the seedling age was bigger. Cell size 82.9(cm) 3 and 78.4(cm) 3 had showed elongation, when the grafted seedling age 30 d. The stem height and cell size showed a negative linear pattern, and statistical analysis was significant. （P＞0.05）
From the analysis data of the stem diameter, the leaf number and the cell size, can be concluded that when the grafted seedling age is 25 d., the correlation is stronger, the r 2 between stem diameter and cell size is 0.9871, and the correlation between leaf area and cell size is 0.9756. The investigated data showed that when the cell size was 131.6 cm 3 , the stem diameter was 0.4 mm and 0.5 mm bigger than when it was 82.9 cm 3 and 78.4 cm 3 ; the leaf number is increased with 0.2 and 0.5; the leaf area advanced with 6.96 cm 2 and 9.17 cm 2 , and the statistical analysis was significant.（P＞0.01). Different cell size reflected that a positive linear relationship existed between root dry weight and cell size, especially when the grafted seedling age was between 20-25d. At that moment the result was more remarkable. The difference of cell size directly affected the root system's growth. As a result, the root dry weight's accumulation increased when cell size increased.
Compare with 131.6 cm 3 , when the cell size was 82.9 cm 3 , it will take 5 more days to get the same root dry weight. When the cell size was 78.4 cm 3 , after being grafted for 30d., the root dry weight was less compared to grafting being done for 25d when the cell size was 131.6cm 3 ( Table 2 ). The experiment results proved that when the cell size was 82.9 cm 3 and 78.4 cm 3 , the roots growspeed is restrict by cell size when it is grafted for 20d.
Influence of Plug Cell Size for Seedling Quality on Graft Watermelon
Seedling 25 days after being grafted, the statistical analysis of leaf area index was significant (P=0.01) and leaf area and cell size was remarkably correlated (r 2 =0.9996). Root to shoot ratio and cell size's relation is shown after 20 days after being grafted, the pertinence was insignificant, 25d. after being grafted a linear relationship (r 2 =0.9920) became obvious, it showed that in different conditions of cell size, during the phase when seedling age was 20-25d., the cell size became the restrictor to leaf and root growth, when cell size was 82.9cm 3 and 78.4cm 3 . Seedling's growing difference shaped the G value's difference, the research showed us that when the cell size was 131.8cm 3 , the G value was bigger than the other two.
Statistical analysis of the seedling index showed that 20 days after being grafted, cell size had no significant difference, cell size and seedling index's pertinence was also not significant. 25 days and 30 days after being grafted, the data showed that different cell size can cause significant different level (P=0.0001), seedling index and cell size had a more remarkable dependent relationship (Table 3 ). This result explained that 25d after being grafted, cell size's volume became an important factor in grafted watermelon seedling. According to the graft, the watermelon seedling biological character and the seedling quality was evaluated. This experiment shows that, using the 80 cm 3 plug to produce the graft watermelon seedling, the most suitable seedling age is 20d, the max seedling age is 25d. When using the 130 cm 3 plug, the seedling age could be 30d.
Correlation of Cell Size and Graft Watermelon Seedling's Physiological Character
When the cell size was 131.6cm 3 , the growing speed was high. 20d after being grafted, the watermelon's chlorophyll content was the lowest, the cell size was larger, the chlorophyll content was lower, it had a negative correlation; 25d after being grafted, difference in cell size didn't cause a significant difference, and the chlorophyll content and cell size didn't have a correlation; 30d after being grafted, when cell size was 131.6cm 3 , chlorophyll content was maximum, it showed that when the cell size was larger, the chlorophyll content was higher too, the r 2 was 0.9060. Iit showed that when the cell size was 82.9 cm 3 and 78.4 cm 3 , the cell size restrain the seedling chlorophyll built during the seedling age was 25 to 30d.
From measuring the root vigor, it showed that: 20d after being grafted, each sample's root vigor was at 8.2~8.4 mg/100g fresh root weight /h. Different cell size didn't cause a significant difference. When the seedling age increased, the root vigor was still increasing stepwise when the cell size was 131.6cm 3 . On the contrary, when the cell size was 82.9cm 3 and 78.4cm 3 , the root vigor was decreasing linearly (Table 4) . When the seedling age was 20d, the root vigor and plug cell size didn't show a correlation, 25d after being grafted, the different cell sizes presented a significant difference in level (r 2 =0.9888), moreover, the root vigor and cell size presented a increasingly stronger correlation (r 2 =0.9936).
DISCUSSION
Many reports showed that seedling quality was affected by container size [1] [2] [3] [4] [5] [6] [7] . This research determined that stem length, stem diameter, number of leaves, leaf area and accumulate of dry matter had an osculation relationship. The same results were showed by NeSmith, D.S, Latimer, J.G., Oddiraju, V.G., Elizabeth T Maynard, Peterson, T.A., Si Yaping, Liu Yisheng et al. reported in bell pepper, marigold, black cherry, tomato, musk melon. This experience showed that the plug cell size was an important factor for seedling quality of grafted watermelon seedlings.
Grafted watermelon seedling growth at different stage was restricted by plug cell size. It made the root system vary and was changed in physiology. Root vigor of seedlings growth at 78.4(cm) 3 and 82.9(cm) 3 was lower at 25d after being grafted. According to the biological and physiological character of the grafted watermelon seedlings, we suggest to graft watermelon seedling at 78.4 (cm 3 ) and 82.9 (cm 3 ), and that these should be transplanted at a seedling age of 20 to 25d. Grafted watermelon seedling growth at 131.6(cm) 3 can last for 30 days after grafted. It is suggested to determine the optimal seedling age of grafted watermelon production by the plug cell size. China Vegetable 1995, 3: 20-22 Maynard, E.T., Varina, Ch.S. and Scott, D.W. 1996. Containerized Musk Melon Transplants: cell volume affects on pretransplanting development and subsequent yield [J] . Hortscience, 1996, 31(1): 59-61. NeSmith, D.S, Bridges, D.C. and Barbour, J.C. 1992 . Bell pepper responses to root restriction. J- Plant-Nutr. 1992.v.15(12)p. Oddiraju, V.G., Beyl, C.A., Barker, P.A. and Stutte, G.W. 1994 
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